Expression of cystathionine beta-synthase, pyridoxal kinase, and ES1 protein homolog (mitochondrial precursor) in fetal Down syndrome brain.
Down syndrome (DS) is the most common human chromosomal abnormality caused by an extra copy of chromosome 21 and characterized by somatic anomalies and mental retardation. The phenotype of DS is thought to result from overexpression of genes encoded on chromosome 21. Although several studies reported mRNA levels of genes localized on chromosome 21, mRNA data cannot be simply extrapolated to protein levels. Furthermore, most protein data have been generated using immunochemical methods. In this study we investigated expression of three proteins (cystathionine beta-synthase (CBS), pyridoxal kinase (PDXK), ES1 protein homolog, mitochondrial precursor (ES1)) whose genes are encoded on chromosome 21 in fetal DS (n = 8; mean gestational age of 19.8 +/- 2.0 weeks) and controls (n = 7; mean gestational age of 18.8 +/- 2.2 weeks) brains (cortex) using proteomic technologies. Two-dimensional electrophoresis (2-DE) with subsequent in-gel digestion of spots and matrix-assisted laser desorption ionization (MALDI) spectroscopic identification followed by quantification of spots with specific software was applied. Subsequent quantitative analysis of CBS and PDXK revealed levels comparable between DS and controls. By contrast, ES1 was two-fold elevated (P < 0.01) in fetal DS brain. This protein shows significant homology with the E. coli SCRP-27A/ELBB and zebrafish ES1 protein and contains a potential targeting sequence to mitochondria in its N-terminal region. Based on the assumption that structural similarities reflect functional relationship, it may be speculated that ES1 is serving a basic function in mitochondria. Although no function of the human ES1 protein is known yet, ES1 may be a candidate protein involved in the pathogenesis of the brain deficit in DS.